EXPERIMENTAL AND ANALYTICAL STUDY OF THE DESIGN 

OF REINFORCEMENT IN 

FOLDED PLATES AND CYLINDRICAL SHELL STRUCTURES 
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SVM0£1$]tS 


Xha conv<3!it:iondi mdChods oi design o£ folded pUlie@ and oyllndrieal 
shell atruofcuvaa need the valnfoveemont; to bo plaaod along affbltvary space 
curves ohich is a cumbereoa^e task, therefore, the necessity of m eaaiar 
aethod is felt* AGX Cods has given sooo principles for the layout of an 
orthogonal reinforcement* 

h rational method to design an orthogonal reinforcement in folded 
plate structures is (a) to calculate the tsodifled atresses termed as design- 
stresses in teo cooniinate directions at top, middle and bottom of the 
aeeuiaed thickness by adding absolute values of shear stresses to the net 
stresses, the later being obtained by algebraic eim of membrane and biding 
stresses* (b) to calculate the ralnforcament for upper half thickness for 
the mean«value of design*8treaaes at top and middle and for lov^r half 
thiekness for the mean value of design streswee at middle and bottom of 
thickness* this method has been expertmsntally vartfied and found safe* 

To overcome the intricacy of Layout of reln£ovc<mient in cylindrleal 
shell stmtetures, a nev metlwd of design is to divide the shell surface 
into different regions according to the load*dl8pereion directions and then 
to caleulate the reinforoement in stripe along those load<»dlepersion diree* 
ttone* 'nils method needs to be verified enperimiaatalLy as well as theore* 
tically by computing the ultimate capacity of a cylindrical shell stnieture 
designed as above, by yield line theory* 
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AS foiawi 

<a) daloulato tondiaa stveSitti t 1 «»«» 

(&) i ^5'-^ * 0 ^ tim % flu 



8 


•'tzsj? <5^0) ^ <^by’"‘^»,-y ®"bny 

m;idldte <-*'>’ * ^r,y , 

AtbotoM (f.h)-. a-^ + tf^, , , c„(j).a;,^4(S'„,, 


<d) CalouXa^ l^imipoX atx'^Dc&i ^ tkoir dirocttiops at 

ad 


top* alddle aiad bottoa*{J«l*S*3>i ._ ^ 

6^U) * J) V ^ 


<CJ) a 


■S' 


e 


4 


■ ^'" , r , V" ., - |'ia::gr. c^„ 


aaft e<j) » jKaa 


L 4 

.-a 2^<j) 







<«) Cb«4Su Xf Abeolato < msvm 

0 m 40®^ 

(f) mi«s5it If i( , 

'iliiciSiMS la 

Cfi} If e ^ 4# 4 1^ v«4lifar<Mn«nt 1$ a^ M«nn 

SNit' a4|ar pvlmlpal a'tFaaa 4teiN3llaat 


IQI ft 


*• 

l»ia#i|iH^ cIVMa 4i»»|it» 



Ii|p ; ii i3 i i^u a ||'» ii i | ^^^^ 



ijottOQ la^ mior prixscJpal stoeoa dltoatloa 

'>i<n) ♦ <5iC3) 

*sbi “ — 

aottoci layer oloor prloclpal otreao direction 

* 4 W) 

a Iq 

(h) Xt ^ I Uio aodli'lod stroaaoa horoaftoi' cjaXiM tho 
tolgn ofero0s<® car© first colfCJUlatoa for topi alddl^ ana 
bottota as bolcf»| ( d^l|2f3)» 

(J) + AbeoHito ( (J) } 

d*yU) « U) ♦ Absoiate ( U) ) 

is oogattvOf assnoo 

^**W) “0 

• <^J> + Atoolato ( (S'^W i 

It kim lotwr v«]«« «r O'tn ia uaatiM^ (mmm 
a'^^3 • * 

{tl}2f d-*(2} is IU8S«lV«| assiM 

6 * 0 :* <^4rj ■ * mmMc ( / 4 .t') .) 
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ti-i) wW ycjlal’atrooQoati ia as, iujl y (Sli'acfeaxiaa la Quic;il..toa La boiciui 
* 0 :? iajm?, S(* dlrootloa 

« Alwoiato ( ) ulvldod tgr 

2op liiyjST) cUroctloa 

W c ^ ^^('-) > Oivldoa fjj 

^ttioc} layoTi sti» <^«ctlaa 

Ajjigj, W AkwlSit^ ( <r:) ♦ ) dlvSiOoa f ^ 

ix>ttca loyoafi 5P«» 

*» AUJOMt© ( (5y^lS) ♦ (5y^ (0) ) divlaid Ijy fg 

GomtstMttioa ^ MsiSia 

SSie <mripir««ilis«i «aad iitaosiociQ ^ tbo saodal aro ia 
ino sg fim i^nsfs was oeostaraatod lem 1^ ti.ijel£ 
woodcwi pXao^t {»Ki ieeid«di«|»b««|^ tioeSi fo«ct 

WSfSft was oo£3e^aRiot«a* ^ ola£)t 0>ld0 ltt&31ai!4 ^ ^ 

M m% vm/i 9 ^ beitilK Item ^ teasls ssm verb 

was sneh tkmt it ctoold la« mmmKA wlljr |)ikst altetr 

^oteiai m» w teM 10 ib# 
aat tmm mi(# m it «k»24 i»& wmmrn &m 
diMi te B M rt ii vttijolne il^ ite# gni 

' itti idaodMOiNii' 'I9M 'wasA is$aaaktta<»*^iUask mMk ^switete ifisNik' 
'IMMUeft «i''«iiiMt''ia »atMf8N 



Ciii) 'Sromvwm st;ii>©X< top l£45rcs?j eloar govos* 1/&*) 
■'or roiaroroGDo^it# loouX 0too3. bars .io ti^ sisoa via. l/B 


^ioiaotor OflSSb«) ^Ksre tisod,# Tlio dieaotor ©tool ms aoc^o® 
i'or i:d.i2dlo«foM Xorijitadliial roinAorocacmt# :'or tjl\e r«ict oi’ %:o 
otocl roM'orcoi^at tllciootcsr stool \ia.o usoa^ IXK^;itadi33sI 
roin£“Orooaoat aoar ond diaphrojas mo to bo ijopt at m r©<p« 
irod la doaisa in cms foot iswt oitJw diaptea^as. atio 

IcmgitsMtiml stool ms tlsoa ostoadod for gsad««diciphmi3a roiyii'or-* 
OOTOittt ^aoiae of latoml rointoree^oat tor dlfforont foMs 
ms oaloulatod stash that tho tort trm mm toM o<mM to aoati«»' 
mc3«l to tl-io ©dJaeoat toMs* M.n roaucod tho mintor of tos 






nl'tojp fclio l‘:iotan.atloa of roinforema^tt kuck-fcm:*. 

wris for 0Qd*-diapl'3ra£^as £!isl oflgo feoaos mo fissoS fey of 

3/^« oorsm®* 

ii** Iffick wllo of inagtli Q foot £40^ holijat 3 foot wor© 
ooastMiCtod at o/o distaaoo# aftor tlroo claya of O'oriygj 

tho fom wvk rciaforcoaoat la© miiatod over ti^o 
for cmsorotiiscjf 

nix Si««4 steiiii 4j(»aeo3 tsf«3®^ fixetl to t^o 1/4” dismotw 
losfisitefliml fltool for ©traia noaoiiTOToat m sliotsi ia .Igus'oC©)* 
<o) C<»jr0tisi|» 


mtM «» <5 #7 

usjot fw featofe} 


©'Mat 

« 35 Kg» 


EoM 

«a 56 ]l^». 


3/@»» ai®® Afgs?ctat^ w aiB ig* 


M. of % of fte ^£M Wt M 

Kg» ma #tMr@© #©M 

m#' ItS 




■ spooiile 


Fte 

^*m 

un 





3#^ 

#1 


« ^ to pdor ' saad ©x4 'ag^c^’to* f H. m4 

ta orli:;it:sal tijiiaatity of Bo K3« 




Coierotli’at,, mii: iic ’Xv ps^o&oz^^ Uio 

tlio :?Qiiiro3®a:vcat Ttgh citalocv-tlcm# ©-' coiKirot© noodc^ 

utrjost oeiTO* 

*'02* cjaaliti^?' coi'itrolj t^ oubc^ 'Xsva mcth h:^t^h imxi ouotod* 
'Xho tliietoosa oi' comrot© M to b© on© iiicli 02®0i?t of tixs 
osigiiaboaaD s^hd ©Oii^wdiapteaipjKi t!i©i’©fOi '0 T/lbaf^tw ©ooM i»t. bo 
unea lor coiaimcttori in ti.o foMo» 

xotcil 0 onGS‘otif.ig tool5 fivo licm-a* Uiio yosk xma eQ>.£aGtai 
in tho opening f^’ocj C to M) 

(45 tolag 

Coring ms steto4 afto 10 licw© « Mbol© of csspoaod 













»4 

(a)Cttraia ii©»eu:i'0a©ut 


M 


i'iijm‘oC.8) o-mjo tlic locatloa or clX tao atmiu o^^os uaod* 
2al>l© iJQ* 1 glVD^ tlio 4©tall0 oi’ Ub fioOiglco* 

*ablo tio« 3, 


iiO» 


Z^C oi' CkiUCO 

Ctaifi© 

faotoi? 

loatitii 

I 

la G 


1*08 

4ai 



A**6--6G 



? 

to 12 

I'iosottoc 

2*02 

5 m 






13 

to 16 

^ •«' ]10 

1«0S 

30 EES 

16 

to as 

cm-- 12 

2*01 

IB oa 


vm oJ-j©mo3;Bt t^io unit® 


©©rial wmi^bm X to 3JD oo^ac^tod to first s^toliisas twiit m& 


£$w ©wiai ai^or H. to 10 to tte iioit* 


of Wm% ^idto 


mm omooM 



» 


tuiloM^ oM i:>al»oii^ mill mial M ^ M %& 

oii4 Mmiiig wit tmm ©^.|ol misirw to 3i 

to HiO teifi' g^t o felai! MlMSiM Wlti' All 'telOO ^##0 Wg^'&- 
IW omatM to 'a soOiOM m 




• mm fot 



? to 11^1 oao for <£i««Qlo ID to lO os^ 

ak‘-«ia ror eti^mols ID to sa all oesi oo^soroto 









ti>e coatrlUitioTi lYoti oato:* clant ;:oia 3 ( aqSgv 

1), kopt <sa th« ad^iiOQSJt Jioriaositoi i'ol4 SlaJU * 

urSy tSio load of folfia 4^ and 6-.? kept on ciiddlo ijorloontal 
foil! t'3-0« tlio loc4 oa G-6 mo l*f>l tlmoo tiio l<xul on 

tho fold 3»-4 or iOM 7*3» 

Sbo folded piste oofiel b d boea doolG^ ^ 
pel' on lilddlo l^iscnt&l fold ond a load of Qdl pef on tbo otbui? 
two botlaoaial folds# IMe 1500 ©tjalvalont to^lOO pof oC avorase 
load on '&^4>lo mirfaeo* 

1^07 loadlngf eomd^ljage ai3d brlolto oiioloee* 

With belolsai thoi« B9m&& gxmtvs poeeiblll^ of avob ootlon idth 
the ine^oaelnil oontral deflootioo# BMddoef piling bi^ioiae m 
Mlsontol folds voulid }3&i^ iieedod em^ hma^xvom far tbe f»uae 
losd OQisp&pid to send beett^ I3^a«pef0ro eoasd begi veam need os a 
Mitwer oboioet Sbe bo@i mm Ss^ one above ^ ofete end veui 
« een Itsat tbe eoSotatae of «aad bags did not bev« enar Intmotioo 
ndtb otboEP* this easoa^ tJmt tbe loading %ias lUveotlp tpa* 
luifMtd to tbo SbMed plate dedfMlp' und wm m 


stop coTislotoct oc ttnj roXlcnylaijs 

(e) I'Q place 65 (36 Hh bass 02a a^Clo laorisoEJtal folil* 

(b) so place 0, 88 lb* bass oa oao appei^ hoPisoaM i’ol!!* 

( 0 } So pl".'.cc' C, 98 lb* bac® o» otto upper borlsoatal roll* 

(d) so place c, 66 lb* base on laid^ilo borizmtal ibid* 

(©) So roaiJ %Uv dial 

(f) So roiAc t'.c- strains* 

A tm layer oeaitplo Xoaf3ins( tvc atcpo) lalti; tiio dial-** 
giUigoo poolUcssod oii noor is showi ist .,l£?iro(in)* 

Aterago lateueity ot loaSlinc obtcooftid per et«^ i«me 
2i«di psr* She nodeX ikis loaded upto dearth step i«o* 36«30 
pef« croQ^ V9V0 visible m the strOieturG* loediiis ^ ttoi 
xeaorod* 

ieooial phase of loadi&a vao etorted oo9ct«RK>3mSug« 
gero«l0ed rOodibgs were tah40«l0i^diiig i«u» then storl^di Opto 
fite ftt^ 9f limdiiig i«Q# 106«7 pef aytra@0| ttoo ms so eiga 
of 

flSie f?ir*t«»e»oQico mro obtomd of 

lOfti^bod t»oi» lad' p«f amrtMSOi, Sb<^ imaodjatoly mrio4« 




teuia:; r'i-”’.' LiVCiQ’<'M::e« 


i\fc tih 


ao stirvieteo 

latactm ^^12. r^r^vioite- Iml, ns’OgKJ^i'ifccid iUi'ti’wr<r 


diuit© 
.^.Gt? crd,cl;s 


a^poLirc^ oi:Ay to t&M iaid‘llo i'oM to oites* boLt not 


4 b o^«bc«cis* ilo cjpaols tmo eo a«* obDo5?ml# uao 

loijdi'ocii yoro p 2;«0 ;k;u.' 0«:J and tiio tjodol wafi loaded® 

afte «£» ¥oeli: oc i^ovtoori loaiii-jg® Si'^ot5£^'i riitioaitu r/cop 
ox' l0:idtoa} tlo laodoX M ol'iom awooais oTOCbSy iH) « 

Oiocj^)lot€) ooltopoo tjiDG oa^x^ctsoCi to ulss^^omtli tlio:i’ctoroj all 

tetriEioiitation wm I’a^ovod® jjiKfeooat^’i lo^oap <af bcic© m?/-’ Isupt 


voj^ carefully* Auatoet ovorybotly^g Dodol otiXl 


stood* Loofi dtoeoijaS. oraofe© to tl“io ii»a? i'oX^ic ^jod propog*, 
atod ffce tho tows? Me® upto tto uppo? Mgo at 40^ appi?OKteat©31^« 
tiiis ttoj iiio iXfiglit of bagjs told ovw tEia aodol wm 
1?wlw footr* liags wm& all cs^mstod* las?4^ig of 










vcro ac tilvism rciaXl fjoodtm ntsiitc woro also 

l»otifec)ci tiio siiddlo pile sM clSe pilc^t so tb^^t tl'io sMe pi2r 
90 lacgr iiot fall tof«a 3 » 3 i 0 0^^410 0 £is* tho safety of laboasroro, 
at ttio^ top of baj:tS| a rope I'joo 2iuas fPom tlio roof truss 
as slioun Iaa 

Bebavloor or t2)o isodel is oisplattie& Izi Cjtmpter ZXX» 



ill 

DOL.VIOUil 0. i'ik: t’OIDJ) i'Lr.EB IJODEL 

0.1 Ooticrol 

Iho txjhavioui* oi" tho ooclol hao doscrlbod la throe petp- 
lode oi‘ ioodiiie* atrala-varlatlcm^ deflection and ci*aci:-propOG«itr- 
Ion arc dlscuaaed forooch p©rlO(^i of loadine# TJso tloo- cffoctc 
of the QU 0 tali'»ed loiwaiiio betweon tyo coaacoutlvo ioc^diaG-pcrlodo 
aro aloo dlscuor ed# iio.'joof'orth, this effect would be tckriied ao 
tlio tino-*®ff€0t in between, two periods of iotuUnij* Tho atrola- 
re&dinGQ t*i‘e not fully rcliablot the best poesible "OBaQo 

hoe been ciade of tholr variation^ in brln£in£<'OUt the facte of 
actual bi^vlcur of the nodel and of the redlotrlbutlon of stres^ 
908 in the luteral and lonGltudlnal dl^eotlona* 


G»2 loud Vfl a^ela 


ior the location of the etrfdn^^uaea Figure (8)« 
S*2«l LcrngitudlnaK Befer flgur«(X<$) > 

She total iQQfpltudlnal strain^hehaTicnir obeoz'vod tbrouKh 


fourteen etral&»^ugea o«n he amsaa^ up ba foUovei 

the first period of XoadlagC upt« 170 ptoads pev 
foot avaraeit) the whole cposewfiKstion eboved the 

tenelcm IwlmSing the uppeir horifiontel folds n ^ tiies^TOffeoti 
the fittstained loading wue that oiddle fold stinted fusthur 


tensldhf tfhetees the edge t»sas| foduesd 4 

the seewd period of Idsdlnai ttptd 8Sd p«r». 
dveeedf) the idtele Kld*epdii treitt wse iwotiea shewed 

Mm fldf -tSkS^- eittttiiui&sd 'Ifltdjtee wee ittst 


!#«[#»'-# 'ei' 


sdbiAl*' 


tiiitajpiiid ' 



D1 

Ircyoiirod by aa IncrcaoUt; cheater tlian tliolr orlcijual vulu^..o* 

tuo t. 4 rd tuul rii'^ porlcxl of Ui}to 341 i^s-f 

.-iVo- , tiio uLa-cpaij croos-ooctlon uaiorvont olori^jation • 

Accordloc bo tbe ntacxiituaaj tho tcnoHo otaruins voro al^bor 
in uUo ciiddlo-folf" coaparod to tho odc6-boc»iii| nltboUGb thq 
bottoca ilbro oi tbo lalddle folA wiD four-lsioboo abovo tt.o bottcaa 
flbro of tho 0(300 boaci yhoro tho longitudinal strolntj veto joeaflu- 
rod* Xlurouch tho first tlao** 0 ffoot and tho ficooxtl period of loa-* 
diacf tiiG lildulo fold elongated ejoto ooupore to tho odge-beoas* 

ItiO aocoixl tUio-efi’oct cUio^cod the ;dx>le pattom of tho gtrains* 
^leroac tho otralnji in the mlddlafold caxae down to very emll 
VQlueaj the etraliB In tho edee-beowe increased to very high valuoe* 

3*e LateralC hofor I'leureCie) ) 

The total lateral strain behaviour observed through the «ieh~ 
tacn etrain<^&ajueo8< l'ist^e(a) ) oan be suseuid up as fOllovsi 

She lateral strains have »ivxn the oonstant inctroeee vlth the 
looroase la the loed« 

Xhreughout the f if at period of loodiogC upto 170 psT average) 
the etroizia inor^oaed ncri*«linearly idtb the loed« The tlae»eff«ot 
of the austdined loading reduced all the tensile starains and inor** 
eased ell the MOip^aive Ortreine* ^ «rifioal tensile etraine 
m mld«apen os the middle fen inomsed ty a w»ll iner«Bi«at » 

the eeeoad period os loadlJQgC upte pef «v«am«e) 
tho strelne egaia inoreeeod fleet linearly vlth the Xi?ad< $he tlM* 
efieelt of this eUfltf t1 ned wut te iTVirflfltii all teiteile 

■jrittntiny hsr iaerittatrt ftfinttoir t<h&fl cdpii^kaal vaJUaMe iMui 

0 



Gcu^os iii IjIjcj aidciXo loM at tf.soaci os?ic:li*al 3x0*0© 

t<xit)ilQ vaXaos yoro c.xix'iocxl to tho 0Cicir>3?0Dsiv© valuoo* 

2 '' tlio tUlrd lio^iod 02 Ui>to pof iVvoy«. 

UQ&; ateoiiJiii aociX© tooroaood tiio localiao* 

ald-opaa ctraiii>*oe»iO© rofXeot tliat ti*o proto- 

t5?po bd'iaidcw on oiti^or oXdoa oi' tto Xoaglti^iijiaX ooritoo 3J430 
Wf% MoaticaX* 
a iiooottos Obuos’^atioai 

XliTOUT;;!'! t«i© flrot poriod of XoarlXaOi t!.o K>sottoesi=’ic'‘as*o{3>5 
si-ovcxl ccdotuatly' teroaoti'io toiislle otrato, S'iio tto oi'ifoot 
of tl3o first mastaiiiod 10 iidliig< X7C^ psf * avora^o) ms to boost 
tiJo origiml valuos tsy tho toremcita groatw %i&n tbo ori^staX 
raXtto©# 


of UdB awtaiBoS Xoadtit^C p@f». 
«i ^©t rows© of tli© oarHer t3jao«»ifi'««s%* iUJl tte® 
oliaDgod to ooi^ossivo valitios-^. 


ioM ?o 



'WPTwWW9)!(W5*';jpH 

isio typioaX oboorvatio^ mo 

edgo ixie^ ao;i*o aoi'XooMosi oo^'^rod to -t<iiO 4^t-oidG 




tjceag tlio upijci’ jCoM sl.*owfl. loss dofloctiow 

coiapu..e^ to trio oasWJid^ isorisoiitaX foM* 

’ItiO es'aiil-is ar© ©lioun ilj^osCXVgXjjia)# 

iiio es’apl'iE siicn# a im**ltooi2r vos'iatiOii upto t^io i'JBal. obaewaticiio* 
AS tiio OLWo© dop&t si'iO^ IdoM .Sii doflootlOiiSf it is aupisosod 


tAat tiXJ 


straotHi^e wuia iiu.v® taljori ©till 'ijoa^o loai 1 * 


id’ic lioriismtal «i©i'leotl««o laoasiii'Oii at ;<|,uart€5rj waif aisa 

&pmm of oclgo m ti» oKtoios* ©Mo© doiaot 0000 
to Iso yoMalile as w-iriatiea is rsgitaij i-lgifoCH?) ♦ 

load Vs« i;s^eyi 3 j 2 «pi’©pa|i;atie£i 

mm m tla© wisolo inteic»^ iwfaoo oEid -m 

tb© mfaoo Qf odg# bmm 4^ Urn ailaooist « 

ttm ftawt ts'wws© owk m© at Iffi pafVCai^os-ago) 




At 25G pelV (avm'ae©) or lOMliSG, ialdililo lialf spaa h.-?^ 
dovaXopod tlio cspaolis «t aa £ipp*«stoto ono foot* 

’i4irou£3:i tlio tiitra porlod of loaditiCi tho feoam aid mt 
o!iOV aiijr aow oyaolsct I’lio old efface propocatod tiiroacL tlxj adjes* 
oont oXaat £oMe upto aaajyly two-iiiohoa ftpom top-odgoB at laid-* 
epaa aad upto Poor-lnchos i>m top odgoo at otboy aoctlojjc* 2ho 
aldtUo foM ci;OWvl nc¥ craoisB ia tiio ro min iag apan-loaiitlis aieo» 
S:lJ0 aocoJoct craoJio wqsp© osaQ<*inoh from tho cod diaphrai^as* In 
flftooath end aiJSfeooQtli atopa of loading !♦©• :>ai paf*<av«32;'ago)| 
the Inner slant folds ovaoked dlagonaXlyA !rbo diagonal eraoks 
atarted fsm tbo edgo of the middle-fold frm a point at)out ono- 
foot fHPoa tbo ^ in ^ slant foM and 

reao!^ ixpto its top odgov 

m t2u3 tdiiolo fitruotaroi mlp a aln^e smlX IxKQ^itudlnal 
oamok line otaorvod in tho middle fold in the laat (|Uirtov opan^ 
t2ui io f^i »Qc Has t’^Bxyv&d aftoB' ton de yffii gig^,itMp 
diagonal craofeo iforo obsosvod in the inoor elas^ ff^bdo at tbo 
top fftavfaoof Xheee diagocuil opooka Suid pre^^egftted loagitrjdinally 
along nppof e%«s of filant mida to 4oin each others 
Sbe iiovl nootol folds did not shov any otaiiiEt at all# 

She orooka in diffcarent folds art fdio«n in Figtt3P<» ( ia|l4f 
md 2SU 



ciiA^mi IV 

IiJVli£i5.‘XGaTI0il 

4*1 X^oM Of ^lits ; oXdod llDdel ad a BeaDt 

In ttiO i:oXXo>idng tJba ultlnuto load of foXdod •« 

Plato 5m bGoa calculated ttm ito ultteto jaoaoiit cajK^clty at 
tie wld-^pan ocotloa# XJie rolafozceiijonfc io si .own isr* FXc^iX’oitiO)* 
Tlio ttfentv^^two lieu^s In slujot foXde are distrilnttoi in ec^Ton 
5 ?ors* !Xhoy have bo^ assnood to bo placed &t ono point In tiae 
mlddlo oS tbooo ftovon layers* aSila nssunption dooe m t cause gay 
orror because the bars are i4ontioally placed above arjd belong 
that level* ttm tbe total bora In toe sootina are nov oesuned 
to be in seven layera instead of thirteen laysraii 

Ifeual aeaiaaptions or elnple bendlog theory are oado in this 
calculation al80% For oaloBlfttins tim eoG^eealve atreas at tc^ 
in oonereta^ Eegnostoi str 0 ee<«etraia curve tm been used* 
ifemtral oris is assumed to be at 1** fwm iao^i vistm^mt values 
tried bnt 1^ depi^ gave best tsHao^^ariiNm of CQe^Kpeaeivo and 
tensile Ibroei)* 

jmnylet Beltr is nod Sd) 

Datoi 

01^ «tr«n(g;lb * * « dm pel 

^idNKriol of otoeii 



iiOi^octud stroo“'»»strali2 cuijvo i’ov coi^oretoj 


« l3fCyjf000. + ^CO X 
® 0».85 



thtt top tibro of 




rote lia ootaproeoloTi^ ii*oca 


fitraia dlogromt ) 






^U-U 


„ jiiaaaft. 

16>1 

« JljifiSSl 
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otract-oi'ce propoaod l>y x'^uapyanarGyzi'' ' lo sui'o an otoerx-voa t. **- 
ouc^^ tho efijpcxiacsntj (ilfjotiaflod In Ci^aijtcr IXf Til uol TV. Vor- 
i-yOa^ its uuti.oaticlty by teatic^ caio or tw zioro dcxIoIo or -ftio 
lold,«d Plato oty.\oturo3 of dlff^roct sisios ana oliapos, t-e proo* 
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